Aphasic individuals often inappropriately and unintentionally repeat recent responses, errors termed recurrent perseverations. In a series of picture naming experiments, we investigated the impact of manipulating stimulus factors on the number of perseverations produced by an aphasic patient (E.B.) with markedly impaired naming skills. E.B. produced significantly more perseverations to pictures with low frequency names and following stimulus repetition. In contrast, semantic relatedness and presentation rate failed to influence perseveration. Our results are considered in the context of theories that relate recurrent perseverations to intact priming mechanisms [Brain 121 (1998) 1641; Aphasiology 12 (1998) 319; J. Exp. Psychol. Learn. Mem. Cogn. 19 (1993) 243]. We conclude that these theories can correctly predict some but not all aspects of E.B.'s perseverations. In particular, they failed to predict that: (1) perseverations often appeared to reflect the earlier sequential proximity of stimuli and responses; and (2) perseverations became less likely as more experimental trials intervened, a trend that did not interact with presentation rate. We review evidence relating recurrent perseverations to neuromodulatory deficits and we conclude that a theory of the functional role of neuromodulation in the cerebral cortex proposed by Hasselmo [Neural Netw. 7 (1994) 13] is capable of accounting for all aspects of E.B.'s perseverative behavior.
Introduction
Aphasic patients produce a wide range of errors in linguistic tasks. These errors have been of interest to language researchers because they provide a relatively unique window into the contents of information processing and serve as detailed constraints on theories of the normal language system [7, 13, 33, 35, 67] . One type of aphasic error that is particularly interesting in this regard is the perseveration [1, 12, 37] . Perseveration refers to the inappropriate repetition or continuation of a previous response when a different response is expected [31] . For example, in a picture naming task an aphasic patient who correctly provided the response "dog" to a picture of a dog, might provide the same response several trials later to the picture of a horse. While the implications of these errors for theories of language pro-cessing are not completely clear, their existence seems to reflect the persistence of recently processed information and the failure of current stimulus processing to override this persistence. To the extent that persistence and competition are intrinsic features of language processing, perseverations may provide important insights into the functioning of the normal language system and how it breaks down in aphasia.
Studies of perseveration in aphasia have yielded a number of general characteristics. Perhaps the most striking of these is that a previous response may be provided again after a number of intervening stimuli or responses [2, 12, 30, 37, 64] . The often delayed nature of these perseverations has led some researchers to refer to them as recurrent, distinguishing them from types that appear to be an extension or continuation of the immediately preceding response [62, 63] . While it can be difficult to distinguish true recurrent perseverations from responses repeated by chance due to an impoverished vocabulary, rigorous methods designed to assess the incidence and time course of perseverations have shown that they can occur after delays of up to 10-15 trials [12] . However, they do appear to decrease in likelihood as the number of intervening trials increases and are most common after little 0028-3932/02/$ -see front matter © 2002 Elsevier Science Ltd. All rights reserved. PII: S 0 0 2 8 -3 9 3 2 ( 0 2 ) 0 0 0 6 7 -2
